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(54) BTL AMPLIFYING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the voice coil of a speaker from being 
damaged by providing a DC offset detector and performing detecting operation 
with the DC offset detector while no signal is inputted to a power amplifier. 
SOLUTION: Inside an integrated circuit, power amplifiers 13 and 14, switch 15 
and differential voltage detecting part 16 for detecting the differential voltage of 
voltages outputted from the power amplifiers 13 and 14 are provided. A control 
part 5 commands mute to an electronic volume 2 and makes a signal outputted 
from the electronic volume 2 into '0\ The differential voltage detecting part 16 
outputs the difference of DC voltages outputted from the power amplifiers 13 and 
14, namely, DC offset. When the read differential voltage is discriminated larger 
than a prescribed value, the control part 5 sends a command for turning off the 



switch 15 and turns off the gap between the outputs of the power amplifiers 13 
and 14 and a connecting terminal. Then, the control part 5 displays a caution on 
a display part 6. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is the BTL amplifying device which has direct-current-offset detection 
equipment equipped with a detection means detect the difference electrical 
potential difference of said power-amplifier output of two pieces, and a judgment 
means to by_which the difference electrical potential difference detected with 
said difference-voltage-detector means judges whether it is size from a 
predetermined value, in the BTL amplifying device which has two power 
amplifier of the BTL configuration which drives a loudspeaker, and is 
characterized by for said direct-current-offset detection equipment to perform 
detection actuation at the period when a signal is not inputted into said power 
amplifier. 



[Claim 2] It is the BTL amplifying device which is equipped with the volume which 
adjusts level to the equipment connected to the preceding paragraph in the BTL 
amplifying device according to claim 1, and is characterized by acquiring the 
period when said direct-current-offset detection equipment makes mute at the 
input signal inputted into said power amplifier by the predetermined period 
aforementioned voiume, and a signal is not inputted into said power amplifier. 
[Claim 3] Said direct-current-offset detection equipment is the BTL amplifying 
device with which it is characterized by performing detection actuation when a 
change-over of ON or the signal source arises [ an electric power switch ] in the 
BTL amplifying device according to claim 1. 

[Claim 4] It is the BTL amplifying device characterized by constituting said 
volume by electronic volume in the BTL amplifying device according to claim 2. 
[Claim 5] The BTL amplifying device characterized by making said power 
amplifier inactivate with said activity and inactivation means when it sets to the 
BTL amplifying device according to claim 1, it has the activity and an inactivation 
means to make said power amplifier activate or inactivate and it judges that 
difference power is size from a predetermined value with said judgment means. 
[Claim 6] The BTL amplifying device which is equipped with the switch 
connected between the output of said power amplifier, and said loudspeaker in 



the BTL amplifying device according to claim 1 , turns OFF said switch when it 
judges that a difference electrical potential difference is size from a 
predetermined value with said judgment means, and is characterized by 
supplying the output signal from said power amplifier to a loudspeaker. 
[Claim 7] The BTL amplifying device characterized by having a warning means 
to give warning when it judges that a difference electrical potential difference is 
size from a predetermined value with said judgment means in the BTL amplifying 
device according to claim 1 . 

[Claim 8] The volume which adjusts the signal level of the signal supplied to said 
power amplifier in the BTL amplifying device according to claim 5, While it has 
the mute means which carries out mute of the input signal inputted into power 
amplifier through said volume and said volume carries out mute of said signal 
The BTL amplifying device characterized by canceling said mute means and 
performing detection actuation by said direct-current-offset detection equipment 
after predetermined period progress in the condition that said mute means is 
carrying out mute of said input signal if said activity and inactivation means 
activate power amplifier. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the BTL (Balanced Transformer 

Less) amplifying device which drives a loudspeaker. 

[0002] 

[Description of the Prior Art] ** from which, as for the BTL amplifier, high power is 
obtained' with ** low supply voltage - the amount of ripple rejection of ** power 
source by which the eventh distortion is canceled has an advantage, such as 
many, and is widely used for the audio system for cars. Drawing 9 shows an 
example of the conventional BTL amplifier, and 1 is the integrated circuit with 
which the BTL amplifier was formed, and consists of an inversed amplifier 11 
which reverses an input signal, amplifier which has the same gain as the gain of 
reversal magnification, and power amplifier 13 and 14. The capacitor for [ 2 ] 
coupling in electronic volume and 3 and 4 are loudspeakers. 
[0003] 

[Problem(s) to be Solved by the Invention] The BTL amplifier 1 and the 
electronic volume 2 consist of semiconductor integrated circuits, and in order to 
keep good the property of a low frequency region and a high frequency region, 



they are constituted by the circuit which removed the capacitor and the coil and 
was combined in direct current by the end of today. 

[0004] For this reason, the direct-current-potential difference is between the 
output of the electronic volume 2, and the input of the BTL amplifier 1 . When the 
BTL amplifier 1 is connected with the direct electronic volume 2 in the condition 
that there is this potential difference, a mutual circuit stops operating normally. 
Therefore, between the output of the electronic volume 2, and the BTL amplifier 
1 , it has connected through the capacitor 3 for coupling. 

[0005] However, when the capacitor 3 deteriorated, leak occurs and the BTL 
amplifier 1 deteriorates, a direct current flows to the voice coil of a loudspeaker 4, 
and you may generate distortion or may make it damaged. This invention makes 
it a technical problem to offer the BTL amplifying device improved so that the 
voice coil of a loudspeaker might not be damaged. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, it sets to invention of claim 1. In the BTL amplifying device which has 
two power amplifier of the BTL configuration which drives a loudspeaker A 
detection means to detect the difference electrical potential difference of said 
power amplifier output of two pieces, and a judgment means by which the 



difference electrical potential difference detected with said 
difference-voltage-detector means judges whether it is size from a 
predetermined value, It has preparation **************** detection equipment and 
said direct-current-offset detection equipment is characterized by performing 
detection actuation at the period when a signal is not inputted into said power 
amplifier. 

[0007] In claim 2, in the BTL amplifying device according to claim 1, it has the 
volume which adjusts level to the equipment connected to the preceding 
paragraph, and said direct-current-offset detection equipment is characterized 
by acquiring the period when the input signal inputted into said power amplifier 
by the predetermined period aforementioned volume is made into mute at, and a 
signal is not inputted into said power amplifier. 

[0008] In claim 3, it is characterized by performing detection actuation, when a 
change-over of ON or the signal source produces [ an electric power switch ] 
said direct-current-offset detection equipment in the BTL amplifying device 
according to claim 1. 

[0009] In claim 4, it is characterized by constituting said volume by electronic 

volume in the BTL amplifying device according to claim 2. 

[0010] In claim 5, it sets to the BTL amplifying device according to claim 1, and 



has the activity and an inactivation means to make said power amplifier activate 
or inactivate, and when it judges that difference power is size from a 
predetermined value with said judgment means, it is characterized by making 
said power amplifier inactivate with said activity and inactivation means. 
[0011] In claim 6, in the BTL amplifying device according to claim 1, it has the 
switch connected between the output of said power amplifier, and said 
loudspeaker, when it judges that a difference electrical potential difference is 
size from a predetermined value with said judgment means, said switch is turned 
OFF, and it is characterized by supplying the output signal from said power 
amplifier to a loudspeaker. 

[0012] In claim 7, in the BTL amplifying device according to claim 1, when it 
judges that a difference electrical potential difference is size from a 
predetermined value with said judgment means, it is characterized by having a 
warning means to give warning. 

[0013] The volume which adjusts the signal level of the signal supplied to said 
power amplifier in the BTL amplifying device according to claim 5 in claim 8, 
While it has the mute means which carries out mute of the input signal inputted 
into power amplifier through said volume and said volume carries out mute of 
said signal In the condition that said mute means is carrying out mute of said 



input signal, said activity's and inactivation means' activation of power amplifier 
is characterized by canceling said mute means and performing detection 
actuation by said direct-current-offset detection equipment after predetermined 
period progress. 
[0014] 

[Embodiment of the invention] The gestait of 1 operation of this invention is 
explained with reference to drawing 1 - drawing 3 . Drawing 1 is [ the operation 
flow chart of the 1st example and drawing 3 of the block diagram of the example 
of this invention and drawing 2 ] the operation flow charts of the 2nd example. In 
drawing 1 , an integrated circuit 1, the electronic volume 2, a capacitor 3, a 
loudspeaker 4 and an inversed amplifier 1 1 , amplifier 12, and power amplifier 13 
and 14 are as drawing 5 of the conventional example having explained. 
[0015] Moreover, 5 is a control section, 6 is a display, and the 
difference-voltage-detector section 16 which detects the difference electrical 
potential difference of the electrical potential difference which a switch 15 is 
formed between power amplifier 13 and 14 and an output terminal, and is 
outputted from power amplifier 13 and 14 is formed in an integrated circuit 1. 
[0016] Below, actuation of the 1st example of this invention is explained with 
reference to drawing 2 . When an electric power switch becomes ON, when the 



source is switched, and when a command is emitted if needed, actuation starts 
initiation of operation. At step S1, a control section 5 orders the electronic 
volume 2 mute, and sets to 0 the signal outputted from the electronic volume 2. 
[0017] At step S2, a control section 5 reads the difference electrical potential 
difference detected from the difference-voltage-detector section 16. The 
difference of the direct current voltage to which a difference electrical potential 
difference is outputted from power amplifier 13 and 14 since an audio signal is 
not inputted from the electronic volume 2, i.e., direct current offset, is outputted. 
At step S3, the difference electrical potential difference read at step S2 judges 
whether it is size from a predetermined value, when a judgment result is YES, it 
moves to step S4, and in NO, it moves from a control section 5 to step S6. 
[0018] In step S4, if a difference electrical potential difference judges in size from 
a predetermined value, a control section 5 will send out the command which 
turns OFF a switch 15, and will turn OFF between the output of power amplifier 
13 and 14, and a connection terminal. At step S5, a control section 5 displays 
warning on a display 6, it moves from it to step S2, and steps S2-S5 are 
repeated. 

[0019] At step S6, a switch 15 is ordered a control section 5, a switch is turned 
ON, the output of power amplification 13 and 14 is connected to a loudspeaker 4, 



it moves to step S7, and the electronic volume 2 is ordered it, it turns OFF mute, 
and ends actuation. 

[0020] Below, actuation of the 2nd example is explained with reference to 
drawing 3 . In drawing 3 , steps S1-S3, and S5-S7 are as drawing 2 having 
explained. In the 2nd example, step S4 of the 1st example is deleted and step 
SY is inserted. 

[0021] In step S1\ when an electric power switch becomes ON, or when a lease 
change-over occurs, a switch 15 is ordered a control section 5 and it turns OFF a 
switch 15. Thus, when an electric power switch becomes ON and power is 
supplied to power amplifier 13 and 14 by turning OFF a switch 15 first, even if an 
excessive electrical-potential-difference difference occurs in the output of both 
power amplifier according to a certain factor, breakage on the voice coil of a 
loudspeaker 4 can be prevented. 

[0022] Below, actuation of the 3rd example shown in drawing 4 is explained. 
Power amplifier 13 and 14 is equipped with activation / inactivation circuits 18 
and 19 for making this power amplifier activate and inactivate. The switch which 
turns on and off the signal system for example, in power amplifier constitutes this 
activation / inactivation circuit, or it is constituted so that supply of the supply 
voltage to power amplifier 13 and 14 may be controlled. 



[0023] In such an example, when it judges that a difference electrical potential 
difference is size from a predetermined value, power amplifier 13 and 14 is 
inactivated by activation / inactivation circuits 18 and 19, and a signal is made 
not to be supplied to a loudspeaker 4. 

[0024] Drawing 5 shows the 4th example and constitutes it in the 3rd example of 
drawing 4 by switch 20b which replaced with the electronic volume 2 and was 
connected to the output of the usual mechanical-cable-type volume 20a and this 
volume 20a. In judging direct current offset, it replaces with said step S1, and 
from a control section 5, switch 20b is made to turn on, mute of the signal from 
volume 20a is carried out, and it judges by actuation like the above-mentioned 
example hereafter. In addition, such mechanical-cable-type volume 20a and 
switch 20b may be applied to the example of drawing 1 . 

[0025] Moreover, although the control section 5 is formed outside the integrated 
circuit 1 in each above-mentioned example, you may make it prepare in an 
integrated circuit 1 . Moreover, the judgment of said step S3 of a control section 5 
is separated, and you may make it prepare in an integrated circuit 1. 
[0026] Drawing 6 and drawing 7 showed the 5th example of this invention, and 
drawing 1 , drawing 4 , drawing 5 , and an equivalent part have written the same 
sign in addition. Moreover, drawing 8 shows the timing chart. In drawing 6 , the 



terminal for a standby (STBY) input, a mute control input, and decision outputs is 
prepared in an integrated circuit 1, and the output from the 
difference-voltage-detector section 16 drives a switch 23 by the judgment 
section 20, OR circuit 21, and the output circuit 22. It is outputted to a 
decision-output terminal through a switch 23, the partial pressure of the electrical 
potential difference of this decision-output terminal is carried out by resistance 
R1 and R2, and the H source of release 24 is inputted into a control section 5. 
The mute circuit 25 carries out mute of the input signal supplied to power 
amplifier 13 and 14, and shows the example to drawing 7 . A comparator 26 
performs the above-mentioned detection actuation for the electrical potential 
difference impressed to a mute control input by the result as compared with 
reference voltage 27. A switch 28, diode D1, resistance R3, and a capacitor C1 
set up the electrical potential difference impressed to a mute control input. 
[0027] In the above configuration, the actuation is explained with the timing chart 
of drawing 8 . A control section 5 turns OFF a switch 28, and gives 0V to diode 
D1 so that a mute control input terminal may serve as an electrical potential 
difference (0V) of M L" level, while it orders it mute to the electronic volume 2. 
Thereby, the mute circuit 25 of an integrated circuit 1 will also be in a mute 
condition. 



[0028] In this condition, if the electrical potential difference of "H" level is 
impressed to a standby (STBY) input terminal from a control section 5, this 
standby input terminal will serve as "H" level from "L" level, and the standby 
condition of an integrated circuit 1 will be canceled. A switch 23 turns on with the 
output of an output circuit 22, "H" level electrical potential difference from the H 
source of release 24 is outputted to a decision-output terminal by this discharge, 
a partial pressure is carried out by resistance R1 and R2, and it is inputted into a 
control section 5 by it. 

[0029] After a standby input terminal is set to "H", after predetermined time 
progress, a control section 5 outputs an ON signal to a switch 28, and carries out 
the predetermined period ON state of the switch 28 (at this time). 0V are 
succeedingly impressed to diode D1. Since supply voltage 8V are impressed to 
the end of a switch 28, the time constant circuit where this supply voltage 
consists of resistance R3 and a capacitor C1 through a switch 28 is supplied, 
and a mute control input terminal starts to 8V with that time constant. 
[0030] The mute circuit 25 will serve as mute discharge, if the electrical potential 
difference more than mute control voltage (2.5V) is impressed to a mute control 
input terminal. Moreover, a comparator 26 compares the electrical potential 
difference of a mute control input terminal with the predetermined threshold 



voltage 27 (it is set as mute control voltage < threshold voltage 27< supply 
voltage, for example, referred to as 6.5V), and when the former electrical 
potential difference is larger, it outputs the activation command signal for making 
detection actuation perform to the difference-voltage-detector section 16, the 
judgment section 20, etc. Then, if predetermined period impression of 8V is 
carried out at a mute control input terminal, from this predetermined period 
comparator 26, an activation command signal will be outputted and the mute 
circuit 25 will perform detection actuation of DC offset voltage while canceling 
mute actuation. The electronic volume 2 is still maintaining the mute condition 
during this detection period, therefore the signal is not inputted into power 
amplifier 13 and 14. 

[0031] Like the actuation explained in the above-mentioned example, the 
difference electrical potential difference detected by the judgment section 20 
judges whether it is size from a predetermined value, and if this detection 
actuation is so, it will input a decision output into OR circuit 21 . The output from 
the judgment section 20 of the BTL amplifying device to other channels 
constituted like drawing 6 which is not illustrated is inputted into OR circuit 21, 
and in the BTL amplifying device of a multichannel configuration, if DC offset is 
detected about at least one of them, the output from the judgment section 20 will 



be supplied to an output circuit 22 through OR circuit 21 . An output circuit 22 will 
turn OFF a switch 23, if this decision output is impressed, and it separates the H 
source of release 24 and a decision-output terminal, and it is made for the 
electrical potential difference of "L" level to generate it for a decision-output 
terminal. 

[0032] Then, a control section 5 incorporates the electrical potential difference 
generated for the decision-output terminal to the predetermined timing in the 
above-mentioned offset detection period, if it is "H", offset will be distinguished if 
not generated, and if it is "L" and offset has arisen, it will distinguish it. 
[0033] After the detection period of offset expires, a switch 28 is turned OFF, the 
electrical potential difference of 5V is impressed to diode D1, a mute discharge 
electrical potential difference is impressed to a mute control input terminal, and 
the mute circuit 25 makes mute discharge maintain rather than a control section 
5. And the input signal by which level adjustment was carried out in this 
electronic volume 2 is supplied to power amplifier 13 and 14 by a control 
section's 5 issuing a mute discharge command to the electronic volume 2, and 
canceling the mute condition of the electronic volume 2. 

[0034] In addition, when generating of offset is detected, as mentioned above, a 
mute condition is maintained succeedingly or the alarm display of the electronic 



volume 2 is carried out to a display 6. Or a mute control input terminal is set to 
OV, and the mute circuit 25 is made into a mute condition. 
[0035] While drawing 7 shows the example of the mute circuit 25 and supply 
voltage +B is selectively supplied to amplifier 12 and amplifier 29 by the switch 
30, the output of amplifier 12 or the output of amplifier 29 is connected to the 
input of power amplifier 14 by the switch 31. Switches 30 and 31 interlock and 
change with the electrical potential difference impressed to a mute control input 
terminal. Moreover, feedback is applied by resistance R5-R7 from power 
amplifier 13 and 14 to the inversed amplifier 11 and the amplifier 12, +B/2 is 
impressed to the amplifier 12 as a reference potential of direct-current bias, and 
an output signal appears in positive/negative by making this +B/2 into a 
reference potential. The noninverting input of an inversed amplifier 11 and 
amplifier 29 is connected to AC earth terminal (AC GND) of an integrated circuit 
1. 

[0036] In the above configuration, when supplying an input signal to power 
amplifier 13 and 14 through amplifier 12 and an inversed amplifier 11, while 
switches 30 and 31 change to the Play side of drawing, respectively and supply 
voltage +B (14V) is supplied to amplifier 12 by impressing the electrical potential 
difference beyond 2.5V to a mute control input terminal, the output of this 



amplifier 12 is connected to the input of power amplifier 14. This becomes the 
BTL magnification actuation and a loudspeaker 4 drives. 

[0037] At this time, also in the condition that the input signal is not supplied to an 
integrated circuit 1 , +B/2 is impressed to the end of a capacitor 3, and direct 
current voltage has joined the ends of this capacitor 3. For this reason, when the 
leakage current ir by this direct current voltage flows to a capacitor 3, leakage 
current Ir flows like a graphic display in the path of +B / 2 -> resistance R4 -> 
capacitor 3. + since B/2 is AC earth terminal (AC GND) and same electric 
potential in direct current — amplifier 12 — the voltage drop for R4xlr » generating 
this -- the gain twice of power amplifier 14 — it is carried out and appear as 
direct current offset in an output side. 

[0038] On the other hand, when a mute control input terminal is 0V, while 
switches 30 and 31 change to the Mute side of drawing and supply voltage +B is 
supplied to amplifier 29, the output of this amplifier 29 is connected to the input 
of power amplifier 13. Since both the reference potentials impressed to the 
noninverting input of amplifier 29 and amplifier 12 are AC earth terminals (AC 
GND), direct-current offset voltage is not generated. Moreover, even if the 
above-mentioned leakage current flows to a capacitor 3, since it is not combined 
with amplifier 12 and power amplifier 14, a capacitor 3 does not generate offset 



voltage in the output of power amplifier 13 and 14. 
[0039] 

[Effect of the Invention] As mentioned above, since according to this invention 
the output voltage difference of two power amplifier is detected at the period 
when the signal is not inputted into power amplifier and direct current offset was 
detected, breakage on the voice coil of a loudspeaker can be prevented using 
this detection result. 

[0040] Moreover, since mute is carried out and it was made to perform detection 
actuation when the period when the signal is not inputted into power amplifier 
was able to be set up when detection of direct current offset is needed, and a 
change-over of an electric power switch or a source signal occurred, displeasure 
is not given to a listener. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the example of this invention. 
[Drawing 2] It is the operation flow chart of the 1st example. 



[Drawing 3] It is the operation flow chart of the 2nd example. 
[Drawing 4] It is the block diagram of the 3rd example of this invention. 
[Drawing 5] It is the block diagram of the 4th example of this invention. 
[Drawing 6] It is the block diagram of the 5th example of this invention. 
[Drawing 7] It is drawing showing the example of the mute circuit of this invention. 
[Drawing 8] It is drawing showing the timing chart in the 5th example. 
[Drawing 9] It is the explanatory view of the conventional example. 
[Description of Notations] 
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18 19 Activation / inactivation circuit 

20 Judgment Section 

21 OR Circuit 

22 Output Circuit 
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